Long PCR-based amplification of the entire mitochondrial genome from single parasitic nematodes.
Mitochondrial genome sequences provide useful markers for investigating population genetic structures because of their maternal inheritance and high evolutionary rates. There is, however, a paucity of information on mitochondrial genomes for many parasitic organisms, including nematodes, which appears to relate mainly to technical limitations and (for modestly funded laboratories) the cost associated with full mitochondrial genome sequencing. In this article, we describe a simple, relatively inexpensive long-PCR approach for the amplification (using two sets of primers) of the entire mitochondrial genome from individual parasitic nematodes for subsequent sequencing, which overcomes these limitations. We employed two species of human hookworm (Ancylostoma duodenale and Necator americanus; order Strongylida) to establish the long-PCR conditions, and then extended its use to a number of other species of parasitic nematode of the class Secernentea (orders Strongylida, Ascaridida and Rhabditida). The long-PCR method for the amplification of the entire mitochondrial genome from single nematodes, coupled with direct sequencing of amplicons, provides a useful tool for the comparative analysis of genome organisation and evolution of a range of nematode groups. It also creates a platform for molecular ecological and population genetic studies.